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According to Roper's report, the total energy balance between input and dissipation for the system can be given as: Where m and C are the mass and heat capacity of water, respectively, T is the solution temperature, Q NC is the energy absorbed by NCs, Q sys is the energy imputed by the pure water system, and Q out is heat dissipation of the system. The heat absorbed (Q NC ) by PEGylated Cu 2 Te NCs can be shown as:
Where I is incident laser power in W,  is the photothermal conversion efficiency, and A 808 indicates the absorbance of the PEGylated Cu 2 Te NCs at 808 nm.
Q out is linear with system temperature, as expressed as:
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is ambient temperature of the surroundings.
When the system reaches a steady state temperature (T max ), the heat input and output are balanced:
After the laser is removed, the Q NC + Q sys = 0, reducing the Eq. (1) ) (
Rearranging the Eq. (5) 
Substituting Eq. (8) and (9) giving:
Therefore, the time constant for heat transfer from the system τ s can be determined by applying the linear time data from the cooling period vs. negative natural logarithm of driving force temperature (θ)
Since Q sys can be obtained directly as 
